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BIBLIOMETRICS 
0. INTRODUCTION 
Discipline that investigates tiie properties and behaviour of 
information the forces governing the flow of information and the 
means for processing information for optimal accessibility and 
usability is termed as 'Information Science'. It occurs individually as 
well as in combination with other words such as information analysis, 
information service, information source, scientific and technological 
information and so on. 
Modern library and information science does not rely merely on 
assumptions and opinions derived out of experience and thinking. Like 
any other science it is looking forward to research based on 
quantitative measurements and objective analysis of data. Among many 
developments on scientific lines that have been inviting lot of attention 
and research activities is the field now known as 'Bibliometrics'. 
Bibliometric is relatively a new subject of recent origin. It is that 
branch of information science, which lies between the border areas of 
the social and physical sciences. It is a quantitative study of various 
aspects of literature on a topic and is used to identify the pattern of 
publication, authorship, Citation and/or secondary journal coverage 
with the objective of getting an insight into the dynamics of the growth 
of knowledge in the areas under consideration. 
1. ORIGIN AND HISTORY OF THE TERM BIBLIOMETRICS 
The word "Bibliometric" first appeared in print in 1969 in Alan 
Pritchard's article "Statistical Bibliography or Bibliometrics" in the 
December issue of the 'Journal of Documentation''. 
' PRITCHARD (A) Statistical Bibliography oJi bibliometrics. Journal of Documentation. 24(4) 
1969; 348-49. 
SBiMiome'tucA' 
Though the term used by Pritchard, its usage and practice can be 
traced back to the second decade of this century .A pioneer example is 
of a bibliometric study conducted by Cole and Eales in 1917'. They 
conducted a 'statistical analysis of the literature' of comparative 
anatomy from 1543 to 1860 by counting the number of titles, both 
books and journal articles, and grouping them by countries of origin 
within periods. It was followed in 1923 by a second study "Statistical 
Analysis of The History of Science" by Hulme^. The third study was 
the pioneering work of Gross and Gross reported in 1927^. They used 
the method of counting and analyzing the citations appended to articles 
in the Journal of the American Chemical Society, and produced a list of 
journals of importance in chemical education. As per the historians of 
Bibliometrics, this was the first study based on counting and analyzing 
of citation i.e. citation analysis. The fourth and the most prominent 
work was of Bradford in 1934 of papers among journals in Applied 
Geophysics and in Lubrication Research. It formed the backbone of the 
theoretical foundation of the 'bibliometric' study, known as the 
"Bradford's Laws of scattering". 
The British librarian, Alan Pritchard, was credited with 
introducing the term 'Bibliometircs' in 1969 to replace the term 
"Statistical Bibliography". More recently in 1971 Goffman developed 
the Epidemic theory for the growth rate of specific scientific area of 
activity. 
' COLE(FJ), and BALE (NB). The history of comparative anatomy part-I: A statistical analysis of 
literature ^scienceprogress{X'Ondon)\ 1,1917, 578-96. 
^ HULME (E Wyndham). Satistical bibliography in relation to the growth of modern civilization. 
1923. Buttler and Tunner Grafton, London, P9 
^ GROSS (PLK), and GROSS (EM). College libraries and chemical edifcation. Science, 66; 1927; 
1229-1234. 
SBMiofne^^ic^' 
2. BIBLIOMETRICS: MEANING AND DEFINITION 
The word 'Bibliometrics' is coined by two words (i) Biblio and 
(ii) Metrics. The word biblio is derived from the combination of the 
Latin and Greek word biblion, meaning book, paper. On the other hand 
the word metrics indicates the science of meter i.e. measurement and is 
also derived either from the Latin or Greek word 'metrics' or 
'metrikons' each meaning measurement. So, bibliometrics connotes the 
science of measurement pertaining to books or documents. 
There are a number of definitions given by different authorities: 
(i) Raising (1962)': "The assembling and interpretation of statistics 
relating to books and periodicals.... use of books and journals 
and to ascertain in many local situations the general use of books 
and journals". 
(ii) Alan Pritchard, (1968)^ "Application of Mathematical methods 
to books and other media of communication" 
(iii) R.A. Fairthorne (1989)1 "Quantitative treatment of the 
properties of record discourse and behaviour appertaining to it". 
(iv) D.T. Hawkins (1977)''. "The quantitative analysis of the 
bibliographic features of a body of literature". 
(v) W.G. Potter^: "The study and measurement of the publication 
pattern of all forms of written communication and their 
authorship". 
RAISING (ML). Statistical bibliography in the health science. Bulletin of the Medical Library 
Association. 50; 1962; 450-451. 
PRITCHARD (A) Statistical Bibliography on bibliometrics. Jo«/-«a/o/£)oci/me/7/a//o/7 25- 1989' 
348-49. 
FAIRTHORNE (RA). Empirical hyperbolic distribution (Bradford, Zipf-Mandellbert) 
bibliometrics description and predictions. Journal of Documentation. 25; 1969;319. 
HAWKINS(DT). Unconventional use of online information retrieval system; online bibliometric 
studies. Journal of American Society. 28 (1); 1977; 13-18. 
POTTER (WG). Introduction to bibliometrics. Library trends. 30; 1981; 151. 
QBvMifune^t'UcA' 
(vi) I.N.Sengupta': "Organization, Classification and quantitative 
evaluation of publication patterns of all macro and micro 
communication along with their authorship by mathematical and 
statistical calculus". 
(vii) British Standard Institute (BSI)^: "The study of the use of 
documents and patterns of publication in which mathematical 
and statistical methods have been applied". 
3. BIBLIOMETRICS: RELATED TERMS 
Bibliometrics is just one of the many sciences whose name ends 
with metrics. Many scientists have used the term under different 
names, but the concepts were more or less same. Some well-established 
subdisciplines like, Scientometrics, Informetrics, Econometrics etc. 
3.1 Librarmetrics 
The term "Librametry" historically appeared first in 1948. Indian 
library scientist S.R. Ranganathan^ suggested it, under statistical 
method for analyzing library activities and library resources. But this 
term did not take its place in library science and was forgotten for 
many years. Later it was called 'Librametrics'. 
3.2 Scientometrics 
In 1969, the term, 'Scientometrics' was suggested by two 
Russians named Nalimov and Z. Mulchinko in their book 
"Scientometrics: The investigation of science as development of 
information on process". According to them scientometrics is a 
2 
3 
SENGUPTA (IN). Bibliometrics:A bird's eye view. lASLlC Bulletin. 30(4) 1985,167-174. 
BRITISH STANDARDS INSTITUTION: British standards of documentation terms. 1976. BSI, 
London, P7. 
RANGANATHAN (SR). Librametry and its scope. DRTC seminar 7, Paper DA, Bansialore-
DRTC; 1969, PI44-161 
dSi/MwmeX'i^cA' 
complex of quantitative methods, which are used to investigate the 
processes of science. 
3.3 Informetrics 
The term 'Informetrics' was suggested by German scientists A 
Blackert and S.Z. Zyget in 1982 as a newly formed branch of science, 
using mathematical level and practical information activities. 
3.4 Webometrics or Cybermetrics 
Recently a new growth area in Bibliometrics has been in 
changing field of webometric or cybermetric as it is in often called. 
Webometrics can be defined as using of Bibliometric techniques in 
order to study the relationship of different sites on World Wide Web. 
Such techniques may also be used to map out called "Scientific 
mapping in the traditional bibliometric research". Some other well-
established subdisciplines are like Econometrics, Psychometrics, 
Sociometrics and biometrics. 
4. BIBLIOMETRICS: SCOPE AND PURPOSE 
The scope of Bibliometrics includes the studying of relationship 
within a literature of describing a literature. Bibliometric study mainly 
fall into two broad categories: 
1 Descriptive Studies 
2 Behavioral studies 
Behavioral Studies are those which confine themselves to 
describing the characteristics of the features of a document or 
literature. The Behavioral studies in the field of bibliometric are those 
which examine the relationships between the characteristics. 
SBiMi€irne^M4:af 
Hulme' the pioneer of the study of 'Statistical bibliography' 
clearly stated the purpose of Bibliometrics as "To shed light on the 
process of written communication and on the nature and course of 
development of discipline, by means of counting and analysis the 
various facts of written communication." 
The main purpose of Bibliometric study is: 
> To find out major forms of literature. 
> To prepare a ranked list of journals. 
> To make a comparison between ranked list journals. 
> To identify the country with greatest literary output. 
> To find out the chronological scattering of all cited literature. 
> To ascertain the amount of utilization of language. 
> To develop norms and standardization. 
> To regulate inflow of information and communication 
> To identify authorship and its trends in documents of 
different subjects. 
5. BIBLIOMETRICS: IMPORTANCE IN RESEARCH 
At present it is an established technique covering wide area of 
knowledge, which provides for a more practical task. Day by day, it is 
attaining sophistication and complexity, having National, International 
and interdisciplinary character. It has established itself as a variable 
and distinctive research technique of studying science of science based 
on bibliographic data. As a matter of fact, its backbone lies in its sound 
theoretical foundation most efficiently and effectively laid by some 
pioneers like gross, Lotka, Bradford, Zipf, Cole Brother, Pritchard, 
HULME (EW). Statistical bibliography in relation to the growth of modern civilization. 1923. 
Grafton, London, P9 
Garfield, Hulme, Fairthorne and many others who are all not basically 
librarians, but belong to different branches of knowledge. 
The techniques evolved by these pioneers are capable of 
throwing light on various complicated problems faced by many while 
handling information to quality the process of written communication. 
It has established itself as a variable and distinctive measurement of 
human knowledge. Data analysis both of citations and of volume of 
publication year can be useful in planning retrospective bibliographies. 
Bibliometrics also provides information about the structure of 
knowledge, its classification studies give information about the 
subject, language and country relationship, which is based on literary 
warrant. Bibliometrics is very useful in any field of research or in any 
discipline or individuals, to improve some part of library or 
information service. 
6. BIBLIOMETIRCS: ITS LAWS 
As Bibliometric law evolved, a series of law have developed 
within an academic discipline. These laws help researchers to study 
some common activity. Examples of activities would be the use of 
library materials, author productivity or the dispersal of articles on a 
particular subject. Some of the more well known laws are Bradfrod's, 
Lotka's, and Zipfs law. These are fundamental laws are as follows. 
6.1 Bradford's Law 
Samuel Clement Bradford, keeper of Science Museum in 
London, gave a law of scattering in 1948. But the law was formulated 
in 1924. This law is related to scattering of journals. Scattering of 
journals means the articles devoted to a particular subject are found in 
other journals (which are related subject to that particular subject). 
Bradford's' law is perhaps the best known of all the Bibliometric 
concepts. His law describes how the literature on a subject is 
distributed in journals. He divided the articles found on a subject into 
three equal zones, which increase by a multiple of about five. If 
periodicals are listed in decreasing productivity, i.e. the journals that 
yield the most relevant articles coming first and the most unproductive 
last. Then the journals will be grouped into a number of zones each 
producing a similar number of relevant article. However, the number of 
journals in each zone will be increasing very rapidly and show a 
geometric progression. The relationship between the zones is to be 
given by following equation. 
l:n:n^ 
where n=-nviltipixe\ 
Bradford also plotted graphs of the cumulative number of source 
items R(n) versus the logarithm values of the cumulative number of 
journals (log n). Such a graph, is sometimes called as Bradford's 
Bibliograph. (1.1) 
Y, 
O 
IT" 
•s 
p 
Py^ 
p . / 
X, X, X, 
Los<n) 
1.1 
BRADFORD (SC). Sciences of information on specific subject. Engineering. 137, 1934; 85-86. 
SoiMio-mei'M^^ 
There graph being as a rising curve API, and then continues as a 
straight line. The rising part of the graph represents the nucleus of 
highly productive journals. The points PI, P2 and P3 on the 
bibliograph are the boundaries of three equiproductive zones in which 
the same number of articles as the nucleus derived from an 
increasingly larger number of journals. 
6.2 Lotka's Inverse Square Law 
In 1926, Alfred J. Lotka Statician in an Insurance company 
proposed his 'Inverse square Law correlating contributors of scientific 
papers to their number of contributions. He claims that "a large no of 
the literature is produced by a small number of authors and it is 
distributed so as the number of author producing n paper is 
approximately proportional to 1/n^."' 
Author a ( l /n^) 
Where n is the number of contributions on articles. 
For this, he analyzed the decannial index of chemical abstract 
from 1907-1916. He collected 6891 names of the authors contributing 
1,2,3 etc. entries in literature. 
On the basis of this data, Lotka deduced a general equation, for 
the relation between the frequency 'y ' of persons making 'x ' 
contributions as follows: 
X?.y = constant 
If n=2 then, the result as follows 
In the case examined it is found that the number of persons 
making 2 contributions is about one fourth of those making one 
LOTKA (AJ). Frequency of distribution scientific productivity. Journal of Washington academy oj 
science. 16; 1926; 317 
dSlMiotnC't^u^ 
contribution, the number making 'n ' contributions is about 1/n of 
those making one and the proportion of all contributions is about 60%. 
In other words, for every 100 authors contributing one article, 25 
will contribute two articles, about 11 will contribute 3 articles and 6 
will contribute 4 articles and so on. The observed figure for single 
article authors were 57.09% for chemical abstract data (6 891 
contribution) and 59.2% for physical data (1,325 contributions). 
Though, the law was based on the study of chemistry and physics 
literature, later it has generated much interest and attracted the 
attention of researchers and it has been applied and tested in many 
other fields. 
Table 1.2 
Ranking of Authors 
No. of Authors 
100 
25 
11 
6 
4 
No. of Articles 
1 
2 
3 
4 
5 
6.3 Zipf's Law of Word Occurrence (1933) 
This law was given by Zipf in 1933. Zipf developed and 
extended an empirical law, as observed by Estoup governing a relation 
between the rank of a word and the frequency of its appearance in a 
long text. 
If ' r ' is the rank of a word and ' f is its frequency, then 
mathematically Zipfs law can be stated as follows: 
r a (l//)=>r/=C, is a constant. 
10 
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This law states that "in a long textural matter if words are. in 
their decreasing order of frequency, then the rank of any given word of 
the text will be inversely proportional to the frequency of the 
occurrence of the word." 
He found that by multiplying the numerical value of each rank 
(r) by its corresponding frequency (f) be obtained a product (c) that is 
constant through out its text e.g. 
Table-1.3 
Ranking of Word Occurrence 
Rank (r) 
1 
2 
3 
Frequency (f) 
600 
301 
198 
Product (rf) 
600 
602 
594 
The above table shows distribution of words almost inversely 
proportional to the frequency of occurrence of the word. 
6.4 OTHER LAWS 
The other important laws that need to be mentioned here are: 
6.4.1 Price's Square root Law for Scientific productivity 
This law was given by Derek De Salla Price in 1963. This law 
states that, "half of the scientific papers are contributed by the square 
root of the total number of scientific authors". 
ZIPF'S (GK). Human behaviour and the principle of the least efforts: an introduction to human 
ecology. 1949. Mass edition-wesely. 
11 
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6A.2 Garfield's Law of Concentration 
Eugene Garfield enunciated this law in 1971. This law states, 
that "A basic concentration of journals is the common core of nucleus 
of all fields". 
6.4.3 Sengupta'^Law of Bibliometrics 
Sengupta has put this law in 1973, which is also known as 
offsetting weightage formula for re-ranking periodicals to avoid 
discrimination against new journals, which necessarily have fewer 
citations credits. This in basically is an extension of the Bradford's 
law. 
It states that 'during phase of rapid growth of knowledge in a 
scientific discipline, articles of interest to that discipline appear in 
increasing number of periodicals distant from that field. 
Mathematically this law stands in the following form: 
F(x+y) = a+b log(x+y) 
Where f (x+y) is the cumulative number of references in the first 
(x+y) most productive journals, x indicates number of journals in the 
same discipline and y stands for journals of unrelated discipline (y>x) 
and a and b are two constants. 
7. BIBLIOMETRICS: ITS SUBDIVISIONS 
(i) Operation research (Linear programming transport problems). 
(ii) Statistics (multivariable techniques, trends, correlation). 
(iii)Bibliometric law (laws of Zipf, Lotka, and Bradford). 
(iv) Citation analysis (Networks, Science policy) 
(v) Circulation theory (Models) 
(vi) Information theory 
(vii) Theoretical Aspects of Information and retrieval 
12 
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8. BIBLIOMETRICS: ITS APPLICATIONS 
Now a days bibliometrics techniques are being applied to get 
factual and accurate data in the transfer and handling of information. 
According to Narin and Moll, 'The most active area of modern 
bibliometrics is concerned with citation.' Gross and Gross were the 
first to apply bibliometric techniques to the problem of Chemical 
library acquisition. 
The techniques of bibliometrics have extensive applications, 
equally in sociological studies of science, information management, 
librarianship, history of science including science policy, study of 
science and scientists and also in different branches of social sciences. 
Some of the areas where bibliometric techniques can be used are: 
> To identify research trends and growth of knowledge 
> To estimate comprehensiveness of secondary periodicals. 
> To identify users of different subjects. 
> To identify authorship and its trends in documents or various 
subject. 
> To measure the usefulness of adhoc and retrospective 
services. 
> To forecast past, present and future publishing trends. 
> To develop experimental models correlating existing ones. 
> To identify core periodicals in different disciplines. 
> To formulate an accurate need bared acquisition policy within 
the limited budgetary provision. 
> To adopt an accurate weeding and staking policy. 
> To initiate effective multi-level network system 
13 
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> To study obsolescence and dispersion of scientific literature 
(clustering and coupling of scientific papers) 
> To predict productivity of publishers, individual authors, 
organizations, country of that of an entire discipline 
> To design automatic language processing for auto indexing, 
and abstracting and auto classification; and 
> To develop norms for standardization. 
Hopefully, these studies will help in achieving better services to 
library and information users and efficiency in information system and 
services management envisioned in Ranganathan's Five laws of library 
science. 
9. LIMITATION IN APPLICATION 
There are some limitations in application of Bibliometric laws. 
Though most of the studies tends to support the Bradford distribution, 
some other researchers could not get the satisfactory results. Gross 
found that research papers among physics journal deviated from, that 
predicted by Bradford's law. Out of 50 bibliographies studied by 
chonez, only six followd the law, he calls the law pseudo-scientific. 
On the case of Lotka's law it was found to fit in most cases. 
However, the value of indexing was found to vary different groups of 
scientists. 
Another problem with Lotka's law is that it totally ignores the 
potential authors who have produced any publication so far. 
10. CONCLUSION 
Bibliometric studies have enabled to develop a body of 
theoretical knowledge and a group of techniques and have facilitated 
its application for the further growth of knowledge based on 
14 
bibliographical data. The past work by Lotka, Bradford and Zipf have 
been valuable in helping the librarian to assess the patterns of 
authorship, identifying the core collections and designing better 
retrieval systems. Bibliometric data provides precise and accurate 
observation particularly in the study of science and scientists. The 
information scientist makes use of this technique for economical and 
efficient management of material and service. The sociologist of 
science continues to utilize bibliometric techniques to analyse the 
structure of science. While, the historians found these techniques very 
useful in the development of an innovation university. Administration 
and officials of governmental agencies have seen it as a tool for 
evaluating the effectiveness of their research programmes. Thus, the 
technique seems very promising in the realm of practical knowledge. In 
recent years, Bibliometric techniques present themselves as key to 
objective evaluation. 
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BRAIN INJURY 
0. INTRODUCTION 
Human being is the best creation among all living creations of 
God, The presence of brain, mind and common sense separate man 
from other animals. Brain is the most important part of the body. It 
performs supreme functions. The brain is our personal private universe. 
The brain has been described as a three-pound universe. It is through 
our brain that we understand our relationships to others. Scientists 
think of the brain as the organ of reason, language, complex social 
relations, and morality. It is, what makes us distinctly human. 
1. STRUCTURE OF BRAIN 
Evolution of multicellularity in animals necessitated the 
development of some systems for the control and coordination of the 
activities of the various cells of the body. Such a control and 
coordination requires gathering information about changes in the 
external environment, transmitting this information to the internal cells 
located away from the surface, and exchange of information between 
the cells situated away from each other. Two types of control system 
have been developed for this purpose: Nervous system and Endocrine 
system. 
Mammalian (also human) nervous system consists of three main 
parts: Central Nervous System (CNS), Peripheral Nervous System and 
Autonomic Nervous System. CNS includes brain and spinal cord. The 
brain is situated in the cranial cavity of skull. The cranial bones protect 
it from mechanical injury. The brain forms about 9^% of the weight of 
the whole CNS. The average human brain weights from 1200 to 1400 
gms, and has 100 billions neurons. The brain is a soft, whitish, 
somewhat flattened organ. It is divisible into three main regions: 
16 
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forebrain (prosencephalon), midbrain (mesencephalon) and hindbrain 
(rhombencephalon). The brain is somewhat mobile within the spiny 
interior of the skull. The delicate brain is protected from contact with 
the spiny contours of the skull. This protective barrier is known as 
cerebrospinal fluid. It surrounds the brain and under normal 
circumstances, cushions the brain from contact with its hard, spiny 
shell. 
2. BRAIN INJURY 
The terms brain injury, head injury, traumatic brain injury and 
acquired brain injury are often used interchangeably. 
Traumatic brain injury represents a major health problem 
worldwide. Brain injuries consist of a hetrogenous group of conditions 
many being of minor character. They may occur alone, or be part of a 
complex of multiple injuries or may even be the consequence of 
previous and existing disease. When the head is subjected to violent 
forces, automobile accidents; violent shaking or whiplash; forceful 
falls and blows; the brain may sustain permanent damage. Such 
damage results from the delicate brain being forcibly rotated and 
battered within the spiny skull, also known as, the brain vault. During 
such episode brain tissue is ripped, torn, stretched, battered and 
bruised. Such battering is followed by bleeding, swelling and bruising 
of brain tissue. Brain may be damaged adjacent to the site of trauma. 
Some times the brain can recover from such insults without any 
apparent consequences. In other cases the resultant difficulties can last 
a lifetime. 
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3. TYPES OF BRAIN INJURIES 
Even though the brain is well protected, it may be injured. Brain 
injuries have traditionally been divided into following categories: 
3.1 Traumatic brain injury 
3.2 Acquired brain injury 
3.3 Mild traumatic brain injury 
3.4 Moderate traumatic brain injury 
3.5 Severe brain injury. 
7. Traumatic brain injury (TBI) 
It is an insult to the brain, not of a degenerative or congenital 
nature but caused by an external physical force, that may produce a 
diminished or altered state of consciousness, which results in on 
impairment of cognitive abilities or physical functioning. TBI may be 
of following types: 
3.1.1 Coup/Contre-Coup: A French word that describes contusions 
that occur at two sites in the brain. When the head is hit, the 
impact causes the brain to bump the opposite side of the skull. 
Damage occurs at the site of impact on the oposite side of the 
brain (As shown in figure 2.2). 
3.1.2 Epidural Hematoma: A blood clot that forms between the skull 
and the top lining of the brain (dura). This blood clot can cause 
fast changes in the pressure inside the brain. Emergency surgery 
may be needed. The size of the clot will determine if surgery is 
needed (as shown in Fig. 2.3). 
3.1.3 Subdural Hematoma: A blood clot that forms between the dura 
and the brain tissue. If this bleeding occurs quickly it is called an 
acute subdural hematoma. If it occurs slowly over several weeks, 
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it is called a chronic subdural hematoma. The clot may cause 
increased pressure and may need to be removed surgically (As 
shown in Fig. 2.4). 
3.1.4 Diffuse Axonal Injury (DAI): Damage to the pathways (axons) 
that connect the different areas of the brain. This occurs when 
there is twisting and turning of the brain tissue at the time of 
injury. The brain messages are slowed or lost. Treatment is 
aimed at managing swelling in the brain because torn axons can 
be repaired (As shown in Fig. 2.5). 
3.1.5 Shaken Baby Syndrome: Shaken baby syndrome is a violent 
criminal act that causes traumatic brain injury. Shaken baby 
syndrome occurs when the perpetrator aggressively shakes a 
baby or young child. The forceful whiplash like motion causes 
the brain to be injured. Irritability changes in eating patterns, 
tiredness, difficulty in breathing, seizures, and vomiting are 
signs of shaken baby syndrome. 
3.1.6 Locked in Syndrome: Locked in syndrome is a rare neurological 
condition in which a person can not physically move any part of 
the body except the eyes. The person is conscious and able to 
think. 
i.2. Mild Traumatic Brain Injury 
In this, loss of consciousness is very brief. The person may be 
dazed or confuse. Testing or scans of the brain may appear normal. A 
mild traumatic brain injury is diagnosed only when there is a change in 
the mental status at the time of injury. The change in mental status 
indicates that the person's brain functioning has been altered, this is 
called a concussion. 
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3.3 Moderate Traumatic Brain Injury 
In this type of brain injury a loss of consciousness lasts from a 
few minutes to a few hours. Confusion lasts from days to weeks, 
persons with moderate traumatic brain injury generally can wake a 
good recovery with treatment or successfully learn to compensate for 
their depicts. 
3.4. Severe Brain Injury 
Severe brain injury occurs when a prolonged unconscious state 
or coma lasts for days, week, or months. Severe brain injury to further 
categorized into subgroups: 
3.4.1 Coma: Coma is a state of unconsciousness from which the 
individual cannot be awakened, in this the individual responds 
minimally or not at all to stimuli, and initiates no voluntarily 
activities. 
3.4.2 Vegetative State: Vegetative state (VS) describes a severe brain 
injury in which arousal is present, but the ability to interact with 
the environment is not. Eye opening can be spontaneous or in 
response to stimulation. 
3.4.3 Brain Death: Brain Death can result from a very severe injury to 
the brain. When brain death occurs, the brain shows no sign of 
functioning. The physician performs a specific formal brain 
death examination. 
3.5. Acquired Brain Injury 
An acquired brain injury is an injury to the brain, which is not 
hereditary, congenital, degenerative, or induced by birth trauma. It is 
occurred after birth. This commonly results in a change in neuronal 
activity, which affects the physical integrity, the metabolic activity or 
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the functional ability of the cell. In this injury muscle movement 
disorder is most common symptom. 
Acquired brain injury is of following types: 
3.5.1 Anoxic Brain Injury 
3.5.2 Hypoxic Brian Injury 
5.1 Anoxic Brain Injury 
Brain injury from no oxygen supplied to the brain. This is most 
often from a lack of blood flow due to injury or bleeding, cells in the 
brain need oxygen to survive and function. Anoxic brain injuries are of 
three types: 
> Anemic Anoxia: Brain injury from blood that does not carry 
enough oxygen. 
> Toxic Anoxia: Brain injury from toxins or metabolites that 
block oxygen in the blood from being used. 
> Anoxic Anoxia: Brain injury from no oxygen supplied to the 
brain. 
3.5.2 Hypoxic Brain Injury 
A hypoxic brain injury results when the brain receives some, 
but not enough oxygen. Hypoxic Ischemic brain injury is most common 
type of hypoxic injury. It is also called stagnant because of a lack of 
blood flow to the brain, because of a critical reduction in blood flow or 
blood pressure. 
4. IMPAIRMENTS 
The brain can be thought of as a sensory processor. Our 
experiences of ourselves and our environment are dependent on the 
brain's ability to receive, process, store, retrieve and transmit sensory 
information. The ability to think, see, smell, feel, remember and 
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behave appropriately is dependent on an intact brain. Even minor brain 
damage can result in permanent impairments in these functions. Such 
impairments can interface with normal every day activities. It can turn 
a person into a mere shadow of his or her former self. At the very least 
brain damage can seriously compromise quality of life. While brain 
damage may strike a single individual in reality it is the family that 
bears the brunt of its destructive impact. 
Many patients who experience a traumatic injury to the brain 
experience major depression or other psychiatric illness within a year 
after their head injured. Memory mood and fatigue are common 
complaints of brain injury patients. Intellectual dullness and mental 
rigidity are obvious signs of brain injury. Personality changes are 
common and rapid mood swings alternate with waxing and waning 
energy levels. Taken individually, such impairments might not amount 
to much. 
Depending upon the extent and location of the injury, 
impairments caused by a brain injury can vary widely. A concussion 
results from the brain being battered or violently shaken. Typically, it 
is followed by an alteration in consciousness. That is, the person 
knocked out loses consciousness, or remains conscious, but appears 
dazed, witless and disoriented. 
Frequently, brain injury causes memory impairmeiTts~-.and 
expressive disorders. In real terms, this means~That even when the 
memory survives the words might become elusive. Braih damage, 
which results in functional impairments, can substantially interfere 
with the ability to return to a normal life style. They are known as 
functional impairments because they nterfere with the ability to 
perform basic functions such as walking and talking, thinking and 
knowing, remembering and understanding. Even a minor brain injury 
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can have substantial, life long consequences, things that once were 
easy and familiar become strange and difficult. Intensive mental effort 
is usually required to do things, that required little or no effort before 
brain injury. Professional, personal and family life often suffers too. 
Typically, children become unmanageable, grades drop, personalities 
change and they regress to an earlier development stage. 
In adults, deadlines are missed, jobs are lost, saving dwindles 
and nerve fray. Behaviour regress and becomes unpredictable, 
unreliable, frequently inappropriate, and some time violent, role 
reversals are common. Damage to hippocampus interferes with the 
ability to store new memories. Other damage interferes with the ability 
to recognize familiar faces. 
5. DIAGNOSIS 
Brain injuries are difficult to immediately diagnose because 
brain damage tends to get worse as swelling ensures in the hours and 
days after an accident. This causes significant cell death within 72 hrs. 
This means that several diagnostic studies should be done after an 
accident to monitor any possible swelling or brain damage. 
Once vital signs are assessed and stabilized, and other life 
threatening injuries are identified and treated, the process of 
diagnosing the extent of brain injury begins. A complete neurological 
evaluation is performed to rule out conditions requiring neurolgocial 
attention, such as hematomas, depressed skill fractures, and elevated 
intracrantial pressure (ICP) x-ray, CHLORAMINE-T scans, and/or 
MRI scans may be performed to determine if the bones of the skill are 
fractured and if bone fragments have penetrated the brain tissues. 
The patients may be presented with a series of questions (What 
is your name?. Hold up two fingers.) To determine, if the patient can 
open his or her eyes, move, speak and understand what is happening 
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around them. If possible, a detailed medical history is performed to 
identify any previous injuries, existing seizure disorders, learning 
disabilities, prior substance abuse. 
5 . / Diagnosis Tools 
The neurological examination may show signs indicating the 
severity of injury such as increased reflexes and muscle tone, abnormal 
movements, difficulty in swallowing, slurring of speech, all of which 
may indicate is severe 
(i) CT Scan: CT imaging sends X-rays into the brain and then 
uses a computer to make an excellent job for skull fractures. 
CT Scan are very good for. use in the first few fours/days after 
an accident because it can identify swelling. 
(ii) Magnetic Resonance Imaging (MRI): The MRI test uses a 
nuclear magnetic resonance spectrometer to produce electronic 
images of specific atoms and molecular structures in solids, 
especially human cells, tissues, and organs. MRI Scan have 
better resolution than CT Scans. 
(iii) Position Emission Tomography (PET): The PET Scan uses a 
small amount of a radioactive tracer put into the patient 
through a intravenous injection. After a period of time the 
tracer is absorbed into the tissue and this absorption is 
measured by the scanner. A PET scan usually takes between 
one to two hours to perform and requires the patient to lie 
completely still. PET scanning is an excellent tool for 
analyzing brain injuries because it shows where the brain is 
active. While other tests like the CT scans, shows what brain 
structure look like, the PET scan shows how me brain is 
actually functioning. 
27 
SB'uUn/' ^ ty'€t/iM' Aidn' ^nCt.odiictit>*i' 
(iv) Electroencephalograph (EEG): The EEG is a graphic record of 
the electrical activity of the brain as recorded by an 
electrocepnalograph. Brain electrical activity is most abnormal 
during seizures, so the EEG is commonly used evaluation of 
people with epilepsy. 
6. TREATMENT 
The key problem immediately after an accident is bleeding and 
swelling inside the brain. The problem is that the swelling and bleeding 
will not be able to expand within the skull since the skull can not 
stretch to absorbency the pressure the fluid and swelling ends up 
compressing the brain. This pressure is called in the cranial pressure 
(ICP). Doctors must be constantly aware of this threat and should tests 
to check for swelling inside of the skull in the hrs. and days after a 
severe brain injury. If there is swelling or the possibility of it, doctors 
may use medications to reduce the swelling, or in the case of severe 
swelling, use wurgery to reduce pressure. Before taking medical help 
Following treatment can be taken: 
(i) If the victim's breathing and heart rate are satisfactory but he or 
she is unconscious, treat him/her as if there is a spinal injury, 
stabilize the head and neck by placing one hand or both sides of 
the victims head keeping the head in line with the spine and 
preventing movement. And should wait for medical help, 
(ii) If you suspect a skull fracture, do not apply direct pressure to the 
bleeding site and do not remove the debris from the wound, 
(iii) If victim is vomiting, remember you must always suspect a 
spinal injury and roll the head, neck and body as one unit to 
prevent choking. 
(iv) Apply ice pieces to swollen areas. 
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Once the immediate threat of swelling is addressed and the 
extent of the injuries is determined, a rehabilitation regimes should be 
commenced as early as possible. Early therapy will increase the 
possibility of recovery. There are three stages of treatment of TBI. 
6.1 Acute treatment 
6.2 Sub-Acute treatment 
6.3 Chronic treatment 
6.1 Acute treatment: Initial acute treatment focuses on saving the 
victim's life. Rescue or emergency personnel unblock airways, 
assist breathing, and keep blood circulating. Cardiopulmonary 
rescuscitation may be as necessary. Treatment then focuses on 
stabilizing the patients. 
Several types of TBI require surgery. Surgery may be performed 
within hours or days of the injury, if a blood clot causes increased 
intracranital pressure (ICP). Some clots must be removed; other must 
not be removed because of the danger of disturbing them. Subdural 
hemotomas and intracerebral hemorrhages may also increase ICP, 
sometimes necessitating surgery. TBI patients also are at high risk for 
infection, including pneumonia, urinary tract infection, and sinusitis, 
which must be treated promptly and aggressively. 
6.2 Subacute treatment: Subacute treatment is provided after 
stabilization, which ranges from medical stability to a patients 
returns to the community or admission to a chronic care facility. 
The patient is usually admitted to an acute rehabilitation hospital 
equipped to manage TBI and its complications. At admission, 
most patients still are in post traumatic amnesia (PTA). 
The main goals of subacute treatment are: 
> Early detection of complications. 
> Facilitation of neurological and functional recovery, and 
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> Prevention of additional injury. 
6.3 Chronic Treatment: It is to continue the rehabilitation and treat 
the long-term impairments. Ultimately, rehabilitation must take 
place in the community rather than the controlled environment of 
a rehabilitation facility. Some patients do best with individual 
therapy (Speech, occupational, physical) at an out patient facility 
or at home. 
Patients may have residual symptoms that require skilled 
management by qualified neurologists, physiatrists, and 
neuropsychologists. Abnormal muscle torne may be treated with 
physical therapy, oral medication, and minor surgery. Seizures and 
headaches may require medication. 
7. PREVENTATION 
By simple precautions brain injuries can be controlled. These 
precautions must be taken for every day life. 
(i) Always wear a helmet when biking 
(ii) Make sure that children have a safe area in which to play 
(iii) Provide adequate supervision for children of any age. 
(iv) Obey traffic signals when riding a bike. Be predictable so 
that other drivers will be better able to determine your 
course, 
(v) Be visible do not ride a bike at night, 
(vi) Use appropriate safety equipments (such hand hats, 
bicycle or motor cycle helmets, and seat belts) when 
involved in activities that could result in head injury, 
(vii) Do not drink and drive, and don't allow yourself to be 
driven by someone who you suspect is drink, 
(viii) Use age-appropriate car seats or boosters for babies and 
young children. 
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By all these precautions brain injuries can be controlled. 
8. CONCLUSION 
Brain is a very delicate and most important part of the body. 
Even though it is well protected, it may be injured. Brain injury occurs 
when an outside force impacts the head enough to cause the brain to 
move within the skull or if the force causes the skull to break and 
directly hurts the brain. There are several types of injuries among 
them. TBI is most common, which caused by an external physical 
force. 
The recovery process is different for every one. Just as no two 
people are alike, no two-brain injuries are alike. Appropriate treatment 
and rehabilitation will vary from individual to individual. Programs 
and treatments change, as a person's needs change. It is important to 
recognize that "more therapy" does not make a person "better" but that 
appropriate therapy may. The Brain Injury Association of America 
believes that the best interests of persons with brain injuries, their 
families, and those who find and externally monitor service provision 
are likely to be met by a wide variety of services available from a 
substantial number of service providers. The association also 
recognizes that marketing and other proiessional service are legitimate 
and useful. Marketing, or the advertisement and promotion of services, 
also services the function of researching consumer needs, thereby 
playing on important role in directing service development to meet 
better the needs of those served. 
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BIBLIOMETRIC STUDY: OBEJCTIVES AND 
METHODOLOGY 
0. INTRODUCTION 
This is the era of information explosion. Every time a new 
information comes. Due to rapid growth in knowledge, a librarian faces 
problems in acquisition, collection, selection and organization of 
relevant documents within limited financial assistance and resources, 
to overcome these problems they need techniques by which they can 
use the limited financial resources to the optimum. 
Bibliometrics is a quantitative study based on statistical and 
mathematical methods. This study is helpful in management of 
scientific literature measuring the utility of periodicals and relationship 
between journals and subject area and also in knowing the most 
productive contribution in a given field. Therefore, to overcome the 
above problems there is a need of such type of study i.e. Bibliometric 
study. 
1. OBJECTIVES 
This study aims at identifying and describing some of the 
characteristics of the literature published in the field of Brain Injury 
over the period of 2 years (i.e. 2001 and 2002) with a view to identify 
the place, time, subject, area and country of origin, from where the 
documents, are being published. The present study will help the 
librarians in the selection of literature in the field of "Brain Injury" 
Main objectives of the study are: 
1.1 Chronological Study 
To know the most productive year/years of the literature 
published on the subject. 
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1.2 Ranking of Periodicals 
To know the core periodicals containing the most of the 
literature on Brain Injury. 
1.3 Forms of Documents 
To find out most used form of source material i.e. periodical 
articles, research reports, conference proceedings, bulletins etc. 
1.4 Graphical Scattering of Items 
To know about the country producing most of the literature on 
Brain Injury, 
1.5 Language wise Distribution of Items 
To know the dominating language in which most of the articles 
on the subject have been produced. 
1.6 Ranking of Authors 
To know the eminent personalities in the field of Brain injury. 
1.8 Application of Bibliometric Laws 
Application of Bibliometrics laws on collected data to enable us 
to focus on the recent trends in Brain Injury. 
2. METHODOLOGY 
According to L. Egghe' the methodology of Bibliometrics is as 
follows: 
RAW DATA 
STRUCTURING 
CONCLUSIONS & DECISIONS 
' EGGHE (L). Methodological Aspects of Bibliometrics. Library Science with Slant to 
DocumentationandInformation Studies. 25, 3; 1988; 179-91. 
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The methodology of Bibliometrics can also be shown through 
following: 
Selection of source Document 
Collection of Data 
Analysis and interpretation of data 
Application of Bibliometric laws 
i 
Conclusion 
2.1 Selection of Source Document 
The first step in this study is to select the source document from 
which data is to be collected. For this purpose. Index Medicus, which 
is published from National Library of Medicine, Washington, U.S.A. 
since 1964 has been consulted. Its periodicity is monthly. It is an 
authentic source in the respective field. 
2.2 Collection of Data 
1647 References had been collected on 5x3 (inches) catalogue 
cards from the two volumes of index medicus i.e. 2001-2002. Each 
card contained information about author, tittle, name of periodical, 
year, place of publication, language and form of document. 
2.3 Analysis and Interpretation of Data 
All 1647 references (cards) were arranged and rearranged in 
order to complete the following studies. 
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2.3.1 Ranking of Periodicals 
This is to identify the core periodicals containing the research 
literature on the subject 'Brain Injury'. For this purpose a ranked list of 
periodicals was prepared. 
2.3.2 Country Wise Distribution of Items 
It is done to identify the place of origin of documents, which is 
given in index medicus. The entries were grouped on the basis of their 
place of origin. They were then counted and ranked in a table. 
2.3.3 Subject Wise Distribution of Items 
Most of the literature on a given subject though is published in 
core journals but sometimes some material of research value is 
published in the journals belonging to related fields. The information 
about the subject fields of periodicals was obtained from Ulrich 
International Periodicals Directory (SS"* ed; 2000). This analysis 
identifies the core subjects as well as related subjects on the topic 
Brain Injury. 
2.3.4 Year Wise Distribution of Items 
It is useful to know the occurrence of source documents. This 
type of study reveals the number of works in a particular year in which 
the most of the study is conducted. For this purpose a table showing 
year wise distribution has been prepared, 
2.3.5 Language Wise Distribution of Items 
For the purpose of language wise analysis, the entries were 
grouped according to their language of origin. After this they were 
counted and then prepared a ranked list of languages. 
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2.3.6 Form Wise Distribution 
The literature is published in different forms like books, 
bulletins, patents, articles, reports etc. The information regarding the 
form was collected from Index Medicus, tabulated to find out the most 
dominant form of literature. 
2.3.7 Ranking of Authors 
It is done to know the most productive contributors in the 
subject. For the purpose of ranking of authors the information about all 
the authors was arranged and tabulated in order of decreasing 
frequency of their contributions. 
2.3.8 Application of Bibliometric Laws 
The whole study depends upon the application of Bibliometric 
laws such as Lotka, Bradford and Zipf s Laws. These laws were 
applied to the analyzed data to check their validity. 
CONCLUSION 
The last step of the study is to conclude the finding of the study 
that will trace the solutions towards the problem of the acquisition, 
organization and dissemination of the information for better 
management of the literature. 
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DATA ANALYSIS, INTERPRETATION AND 
PRESENTATION 
For collecting the required data on the topic BRAIN INJURY 
two volumes of Index Medicus for the year 2001 and 2002 were 
consulted. The two volumes carried 1647 items on the subject. The 
data so collected was analyzed as under. 
4.1 Ranking of Periodicals 
For the current information one looks on periodicals. They are 
the chief source of current information. The researchers and the 
scientists require current information to keep themselves abreast of 
what is going on in their own fields of study. The study conducted by 
Bradford demonstrated that in every subject there are certain core 
journals that contribute most of the literature on a given subject. 
One of the hypotheses of Bradford was that, references are 
scattered throughout periodicals with a frequency approximately 
related inversely to scope. On this hypothesis, the aggregate of 
periodicals can be divided into classes according to relevance of scope 
to the subject concerned, but the more remote classes will, in the 
aggregate, produce as many references as the more related classes. 
This study is therefore, aimed at identifying the core periodicals 
in the subject 'Brain Injury'. 
In the collected data all 1647 references were found to be 
published in 407 periodicals which were ranked upto 27"^  position. 
However Table 4.1 Lists only 189 periodicals in which the frequency 
of occurrence of items is upto 2. The periodicals with less than 2 items 
have not been considered. 
Table 4.1 shows that, first rank was occupied by the journal 
titled Brain Injury which form 9.22% of total references and next two 
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positions were occupied by journal viz. "Journal of Neurotrauma" and 
"The Journal of Head Trauma and Rehabilitation" of which frequencies 
are 06.98 and 4.79% respectively. 
Table 4.1.1 show that most of the literature on the 'Brain Injury' 
appeared in 9 periodicals as total no of 555 items constituting 33.69% 
of the total, appeared in those periodicals. They may be regarded as 
core journals in the field 'Brain Injury'. 
The journals having their frequency of occurrence in the range of 
28-152 is 9, those in range of 10-27 is 19, in range of 6-9 is 28, and 
those in range of 4-5 is 34. However, the number of items covered 
under the range of 10-27 are more than the items covered under the 
range of 6-9 (Table 4.1.1). It is, therefore, obvious that though most of 
the literature constituting 33.69% references appeared in core journals, 
the number of periodicals has been increasing for finding out much less 
number of items i.e. as many as 99 periodicals covered only 231 items 
(14.02%), 218 periodicals covered 218 items (13.23%). This is in 
accordance with Bradford's Law of scattering. 
This ranking list may be useful for the libraries in taking policy 
decisions regarding the subscription list of periodicals on the subject 
'Brain Injury'. It will be equally important for the documentalists in 
preparing an exhaustive documentation list. The study may be useful 
for the scientists, as they would know the core journals carrying the 
highest percentage of items. 
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TABLE 4.1 
RANKING OF PERIODICALS 
S,No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
Rank 
1 
2 
3 
4 
4 
5 
6 
6 
7 
8 
8 
9 
9 
10 
11 
12 
12 
13 
13 
14 
14 
15 
16 
16 
16 
Name of Periodicals 
Brain Injury 
Journal of Neurotrauma 
The Journal of Head Trauma 
Rehabilitation 
Acta Neurochirurgia supplement 
Achieves of Physical Medicine and 
Rehabilitation 
Journal of Neurosurgery 
Neurological Research 
Brain Research 
The Journal of Trauma 
Neurosurgery 
Journal of Neurology Neurosurgery and 
Psychiatry 
Neuroreport 
Experimental Neurology 
Neurology and Rehabilitation 
Journal of clinical traumatology 
Journal of Neuroscience Research 
Journal of Cerebral Blood Flow and 
Metabolism 
Clinical Neuropsychology 
Neuroscience 
Acta Neuropathologica 
Neurology 
Lancet 
Neuroscience Literature 
American Journal of Physical Medicine 
and Rehabilitation. 
International Journal of Legal Medicine 
Place 
USA 
USA 
USA 
Germany 
USA 
USA 
USA 
Netherlands 
USA 
USA 
UK 
UK 
USA 
USA 
USA 
USA 
USA 
USA 
Japan 
Germany 
USA 
UK 
UK 
USA 
Germany 
Freq. 
152 
115 
79 
41 
41 
39 
30 
30 
28 
20 
20 
19 
19 
18 
17 
16 
16 
15 
15 
14 
14 
13 
12 
12 
12 
% 
age 
9.22 
6.98 
4.79 
2.48 
2.48 
2.36 
1.82 
1.82 
1.70 
1.21 
1.21 
1.15 
1.15 
1.09 
1.03 
0.97 
0.97 
0.91 
0.91 
0.85 
0.85 
0.78 
0.72 
0.72 
0.72 
40 
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26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
17 
17 
19 
19 
19 
19 
19 
19 
20 
20 
20 
20 
20 
20 
20 
20 
20 
20 
21 
21 
21 
21 
21 
21 
21 
21 
22 
22 
22 
22 
Disability and Rehabilitation 
Glia 
North Carolina Medical Journal 
European Journal of Neuroscience 
The journal of Neuropsychiatry and 
clinical Neuroscience 
Neurotrauma 
Revista de Neurologia 
World journal of Surgery 
AJNR American Journal of 
Neuroradiology 
Head Trauma and Rehabilitation 
Intensive Care medicine 
Journal of Neuroscience 
Journal of Neurochemistry 
Journal of International 
Neuropsychological Society 
Journal of Clinical and Experimental 
Neuropsychology 
Progress in Brain Research 
Pediatrics Neurosurgery 
Seminars in neonatology 
Brain: A Journal of Neurology 
Current opinion in Neurology 
Child Nervous system 
Fayixue zazhi 
Journal of Neuroscience nursing 
Journal of Neurosurgical Anesthesiology 
Journal Neuropsyclogia 
Arquivos de Nuropsiquilatria 
British Journal of Neurosurgery 
Clinical Neurosurgery 
Mentally Retorted Distil Research Review 
Restorative neurology and nuroscience 
UK 
USA 
USA 
USA 
UK 
USA 
Mexico 
USA 
UK 
USA 
Germany 
USA 
USA 
UK 
Netherlands 
Netherlands 
Switzerland 
USA 
USA 
UK 
Germany 
China 
USA 
USA 
USA 
Brazil 
UK 
USA 
USA 
Ireland 
11 
11 
10 
9 
9 
9 
9 
9 
8 
8 
8 
8 
8 
8 
8 
8 
8 
8 
7 
7 
7 
7 
7 
7 
7 
7 
6 
6 
6 
6 
0.66 
0.66 
0.60 
0.54 
0.54 
0.54 
0.54 
0.54 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 
0.48 
0.42 
0.42 
0.42 
0.42 
0.42 
0.42 
0.42 
0.36 
0.36 
0.36 
0.36 
0.36 
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56 
57 
58 
59 
60 
61 
62 
63 
64 
65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
77 
78 
79 
80 
81 
82 
83 
22 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
23 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
24 
Zh Nevrol Psikhaitr Imss 
Acta Neurochirurgica 
Annals of the New York Academy of 
Sciences 
Archivfur Kriminologie 
Brain research Brain Research Review 
Clinical Rehabilitation 
Forensic Science International 
Journal of comparative Neurology 
Journal of Clinical neuroscience 
Minerva anesthesiologica 
Neurologia J Neurochirurgia Polska 
Neurobiology of Disease 
Proceedings of the National Academy of 
Sciences of the United States of America 
Surgical Neurology 
Academic Emergency Medicine 
Archives of Neurology 
Brain research Bulletin 
British Journal of Anesthesiology 
Clinical Journal of Sport Medicine 
Clinical Neurophysiol 
Current pharmaceutical design 
Development Neuropsychology 
Experimental Brain Research 
International Journal of Neuroscience 
Neurosurgical Review 
Neurosurgery 
Neuropathology and Applied Biology 
Neuropsychology 
China 
Austria 
USA 
France 
Netherlands 
Vatican city 
Ireland 
USA 
UK 
Italy 
Poland 
USA 
USA 
USA 
USA 
USA 
USA 
UK 
USA 
USA 
USA 
USA 
USA 
USA 
Germany 
USA 
UK 
USA 
6 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
0.36 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.30 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
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84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
24 
24 
24 
24 
24 
24 
24 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
No to Shinkei. 
New England Journal of Medicine 
Neuropsychology development and 
Cognition Section Child Neuropsychology 
Psychological Reports 
Radiology 
Seminars in Neurology 
Ugesker Laegr 
American Journal of Occupational Therapy 
American Journal of Forensic Medicine 
and Pathology 
American Journal of Psychology 
American Journal of Physiology & Heart 
Circulation 
American Journal of Emergency Medicine 
Acta Anesthesiologica Scandinavica 
Annals of emergency medicine 
Applied Neuropsychol 
Australian veterinary Journal 
Brain and language 
Journal of Clinical Medicine 
Cortex 
Journal of Emergency Medicine 
Human Yike Daxue 
International Journal of Medical 
Informatics 
Journal of Neuroimmunology 
Journal of Pediatrics 
Klinichna Khirurhiia 
Neuroscience Methods 
Japan 
USA 
Netherlands 
USA 
USA 
USA 
Japan 
USA 
USA 
USA 
USA 
USA 
UK 
USA 
UK 
Australia 
USA 
USA 
Italy 
USA 
Japan 
USA 
Netherlands 
USA 
China 
USA 
4 
4 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.24 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.,8 
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no 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
25 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
Neuroscience Research 
Neurochemical Research 
National Review Neuroscience 
Lakartidningen 
Neurologia Medico-Chirurgica 
Neuropsychology Review 
Physical Occupational Therapy and 
Pediatrics 
Pediatric Research 
Pediatrics 
Pediatric Rehabilitation 
South Asian Medicine 
Science STKE 
Trends in Molecular Medicine 
Ulustrauma Derg 
American Surgeon 
Acta Neurologica Scandinavica 
Acta Nerulogica Pelgica 
Anaesthesiologie, Intensivmedizine 
Anesthesia 
Annals of Thoracic Surgery 
Annals of Neurology 
Annals Francaises D Anathesic ET De 
Renination 
Annals of Clinical Psychiatry 
Annals of Readaptation Medical 
Physiology 
Archives of Disease in Childhood 
Brain research. Molecular Brain research 
Brain and Cognition 
Clinical Experimental Pharmacology and 
Physiology 
Clinical Experimental Neuropsychology 
Ireland 
USA 
USA 
Japan 
Tokyo 
USA 
USA 
USA 
Ireland 
UK 
USA 
UK 
USA 
UK 
USA 
Germany 
Germany 
USA 
UK 
USA 
USA 
Paris 
USA 
USA 
UK 
USA 
USA 
Austria 
USA 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.18 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
A.± 
^ala/tjdruUuAiiy, ^nle/tJi/teicUion^a*ul^S^'i.e<^€^%leUion^ 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
150 
151 
152 
153 
154 
155 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
Clinical Neurology and Neurosurgery 
Chest 
Cochrane Database of Systematic Reviews 
Canadian Journal of Anesthesia 
Developmental Medicine and Child 
Neurology 
Developmental Neuroscience 
Expert Opinion in Investigational Drugs 
Epilepsia 
European Journal of Neurology 
Harefuah 
Journal of Neurological sciences 
Journal of Neurocytology 
Journal of Pediatrics and Child Health 
Journal of Sport Medicine and Physical 
Fitness 
Journal of Physical Medicine and 
Rehabilitation 
Journal of Neurosurgical Sciences 
Journal of the American Medical 
Association 
Journal of Clinical Pharmacology 
Journal of Music Therapy 
Journal of Medical Sciences 
Physical Medicine and Rehabilitation 
Clinics of North America. 
Pflungers Archiv 
Psychiatry and Clinical Neurosciences 
Psychosomatrics 
Revue Medicate di la Swisse Romande 
Seminars in Speech and Languages 
Su debno-Medisincaria Experitize 
The Surgical Clinics of North America 
Singapore Medical Journal 
Netherlands 
USA 
USA 
Canada 
UK 
Switzerland 
UK 
USA 
UK 
Israel 
USA 
UK 
Australia 
Italy 
UK 
Japan 
USA 
USA 
USA 
UK 
USA 
Germany 
Australia 
USA 
Switzerland 
USA 
Russia 
USA 
Singapore 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
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168 
169 
170 
171 
172 
173 
174 
175 
176 
177 
178 
179 
180 
181 
182 
183 
184 
185 
186 
187 
188 
189 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
26 
Seizure 
South African Medical Journal 
Trends in Neurosciences 
Tidsslcrift for den Norske Laegeforening 
Vojnosanitetski Preglad 
Vestnik Otorinolaringologii 
Wiener Medizinische Wochens Chrift 
Wiener Klinische Wocher Schrift 
Muscle and Nerv 
Molecular Neurobiology 
Medicine Science and The Law 
Medical and Biological Engineering 
Medical Science Monitor 
Magnesium Research 
Neurosurgery Clinics of North America 
Neurosurgery Anesthesiology 
Neurorehabilation Neurological 
Repairment 
National Neurosciences 
Neuropsychiatry, Newropsychology and 
behavioral Neurology 
Neurology Neurosurgery Psychiatry 
Neurobiology of Aging 
New Zealand medical Journal 
UK 
South Africa 
UK 
Norway 
Yugoslavia 
Yugoslavia 
Germany 
Austria 
USA 
USA 
UK 
UK 
USA 
UK 
USA 
UK 
UK 
UK 
USA 
USA 
USA 
New Zealand 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
TABLE 4.1.1 
SHOWING RANGE OF FREQUENCY 
S.No. 
1 
2 
3 
4 
5 
6 
Freq. Range 
28-152 
10-27 
06-09 
04-05 
02-03 
00-01 
Total 
No. of 
Periodicals 
9 
19 
28 
34 
99 
218 
407 
No. of 
Items 
555 
284 
210 
149 
231 
218 
1647 
% age 
33.69 
17.24 
12.75 
9.04 
14.02 
13.23 
99.97 
Cumu. % 
age 
33.69 
50.93 
63.68 
72.72 
86.74 
99.97 
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4.2 Country wise Distribution 
Certain countries give more research out put in a particular 
subject than others. This information is very much useful not only for 
the information managers in finalizing the subscription list of 
periodicals but also for the research scholars as they tend to know the 
countries that are leaders in the respective field. 
Table 4.2 contains a list of 28 countries producing research 
material on 'Brain Injury' these countries have been ranked on the 
basis of frequency of occurrence of items. It was observed that 66.30% 
of the total articles were published from USA only. This is followed by 
UK, Germany and Netherlands, which produce 13.35%, 6.07% and 
4.85% research items respectively. 
The analysis not only shows the most productive countries of 
research on 'Brain Injury' but also indicates the wide coverage of 
Index Medicus, as the publications from 28 countries of the world have 
been listed. 
TABLE 4.2 
COUNTRY WISE DISTRIBUTION 
S.No. 
1 
2 
3 
4 
5 
6 
7 
Rank 
1 
2 
3 
4 
5 
6 
7 
Name of Country 
USA 
UK 
Germany 
Netherlands 
Japan 
Ireland 
China 
Freq. Of 
Occurrence 
1092 
220 
100 
80 
34 
17 
13 
%age 
66.30 
13.35 
6.07 
4.87 
2.06 
1.03 
0.78 
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8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
8 
9 
10 
10 
11 
12 
13 
13 
13 
14 
15 
15 
15 
15 
15 
15 
15 
15 
16 
16 
16 
Switzerland 
Italy 
Austria 
Maxico 
Australia 
Brazil 
France 
Vatican city 
Poland 
Yugoslavia 
Canada 
Israel 
Norway 
New Zealand 
Paris 
Russia 
Singapore 
South Africa 
Finland 
Ukraine 
Hungary 
Total 
12 
10 
9 
9 
7 
6 
5 
5 
5 
4 
2 
2 
2 
2 
2 
2 
2 
2 
1 
1 
1 
1647 
0.72 
0.60 
0.54 
0.54 
0.42 
0.36 
0.30 
0.30 
0.30 
0.24 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.12 
0.06 
0.06 
0.06 
99.78 
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4.3 Subject Wise Distribution 
Usually, the information on a given subject is published in the 
journals belonging to the same subject. But some times some of the 
vital information get scattered in some related disciplines of the 
subject. 
This analysis has been done on the basis of subject field of 
periodicals publishing the literature. Ulrich International Periodicals 
Directory (3^ *^^  ed.) has been used to know the subject field of various 
Periodicals. 
Table-4.3 gives a subject break up in the field of 'Brain Injury. 
The data shows the highest percentage of document, 784 items 
contributing 47,63% of the total fall under subject Medical sciences 
Psychiatry and Neurology. 
The second, third and fourth position goes to Medical Sciences, 
Orthopedics and Traumatology with 277 (16.81%), Medical sciences 
with 162 (9.83%) and Medical Sciences-Physical Medicine and 
Rehabilitation 100(6.07%) items respectively. 
TABLE-4.3 
SUBJECT-WISE DISTRIBUTION 
S.No. 
1 
2 
3 
4 
5 
6 
Rank 
1 
2 
3 
4 
5 
6 
Subject area 
MS*-Psychiatry and Neurology 
MS-Orthopedic and Traumatology 
Medical Sciences 
MS-Physical Medicine and Rehabilitation 
MS-Surgery 
MS-Forensic Sciences 
Freq. 
784 
277 
162 
100 
75 
51 
Freq. 
%age 
47.63 
16.81 
9.83 
6.07 
4.55 
3.09 
Cutnu. 
Freq. 
%age 
47.63 
64.44 
74.27 
80.37 
84.89 
87.89 
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7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
Total 
7 
8 
9 
10 
11 
12 
13 
14 
15 
15 
16 
17 
17 
18 
19 
19 
19 
19 
19 
MS-Anesthesiology 
Sciences Comprehensive works 
Handicapped 
Biology-Physiology 
MS-Pediatrics 
MS-Psychology 
MS-Sports 
MS-Pharmacy and Pharmacology 
MS-Abstracting, Bibliographies, 
Statistics 
MS-Nurses and Nursing 
MS- Radiology and Nuclear Medicine 
Obstetrics and Gynecology 
MS-Veterinary Sciences 
MS-Respiratory Diseases 
Biology-Cytology and Histology 
Music 
MS-Otorhinology 
Biology-Biological Chemistry 
Metallurgy 
32 
28 
27 
20 
16 
15 
10 
10 
9 
9 
4 
3 
3 
2 
2 
2 
2 
2 
2 
1647 
1.94 
1.70 
1.63 
1.21 
0.97 
0.91 
0.60 
0.60 
0.54 
0.54 
0.24 
0.18 
0.18 
0.12 
0.12 
0.12 
0.12 
1.12 
0.12 
99.94 
89.92 
91.62 
93.25 
94.46 
95.43 
96.34 
96.94 
97.54 
98.08 
98.62 
98.86 
99.04 
99.22 
99.34 
99.46 
99.58 
99.7 
99.82 
99.94 
MS:- Medical Sciences 
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s Medical Sciences 
Medical Sciences-Physical Medicine and Rehabilitation 
• Medical Sciences-Surgery 
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4.4 Year Wise Distribution 
Currency of information is an important factor for any good 
indexing and abstracting service. The main objective of the 
chronological study is to find out current information published by 
index Medicus. This study is useful in knowing the most productive 
year of items ranked. Through this study we will be able to know that 
how many articles were published in which year. 
Table 4.4 shows the chronological scattering of all references. It 
gives the number of items published in Index Medicus in the volumes 
of 2001 and 2002 in different years. 
It is to be observed that the total frequency of occurrence of 
items in the volumes of 2001 and 2002 were 924 and 723 respectively. 
However, the total percentage of the frequency of assurance of items in 
the two volumes of Index Medidcus was the highest i.e. 50.45% in 
2001. This is followed by 2000, 2002 and 98 with a total percentage of 
frequency of occurrence as 25.68%, 22.16% and 1.09% respectively. 
Though the volumes of 2001 and 2002 contain few references which 
were published in 1995, 1996, 1997 and 1999. 
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TABLE 4.4 
YEAR WISE DISTRIBUTION 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
Period 
of 
Origin 
1995 
1996 
1997 
1998 
1999 
2000 
2001 
2002 
Total 
Freq. of 
Occurrence 
Volume 
2001 
-
1 
1 
10 
3 
403 
506 
-
924 
Volume 
2002 
1 
1 
1 
8 
2 
20 
325 
365 
723 
Total freq. of 
occurrence 
1 
2 
2 
18 
5 
423 
831 
365 
1647 
% freq. of 
occurrence 
0.06 
0.12 
0.12 
1.09 
0.30 
25.68 
50.45 
22.16 
99.98 
Cum. % 
freq. 
0.06 
0.18 
0.3 
1.39 
1.69 
27.37 
77.82 
99.98 
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4.5 Language wise Distribution 
Literature on a particular subject may be published in different 
languages. For the researchers and the information scientists it is always 
useful to know the language in which material in their area of specialization is 
published. This type of study provides information about the most dominant 
language or languages in which the literature on the subject 'Brain Injury' 
being produced. 
Table 4.5 shows the distribution of items according to the language of 
their publication. Out of a total of 1647 items, 1555 (94.41%) were published 
in English language. The second and third rank occupied by Russian and 
Spanish with 15 (0.91%) and 14(0.85%) items respectively. This is followed 
by German, Chinese, French, Japanese etc. 
TABLE 4.5 
LANGUAGE WISE DISTRIBUTION 
S.No. 
1 
2 
3 
4 
5 
6 
7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
Rank 
1 
2 
3 
4 
4 
5 
6 
7 
7 
8 
8 
9 
9 
9 
10 
10 
10 
10 
10 
10 
Name of Languages 
English 
Russian 
Spanish 
German 
Chinese 
French 
Japanese 
Danish 
Polish 
Italian 
Turkey 
Hungarian 
Portuguese 
Czech 
Norwegian 
Hebrew 
Finnish 
Swedish 
Dutch 
Ukrainian 
Total 
Freq. 
1555 
15 
14 
11 
11 
9 
6 
4 
4 
3 
3 
2 
2 
2 
1647 
Freq. 
(%) 
94.41 
0.91 
0.85 
0.66 
0.66 
0.54 
0.36 
0.24 
0.24 
0.18 
0.18 
0.12 
0.12 
0.12 
0.06 
0.06 
0.06 
0.06 
0.06 
0.06 
99.95 
Cumu. 
Freq (%) 
94.41 
95.32 
96.17 
96.83 
97.49 
98.03 
98.39 
98.63 
98.87 
99.05 
99.23 
99.35 
99.47 
99.59 
99.65 
99.71 
99.77 
99.83 
99.89 
99.95 
56 
DIAGRAM- 4.5 LANGUAGE WISE DISTRIBUTION 
100-
90 
80 
70 
60 
UJ 
3 50 
lU 
t 40 
30 
20 
1 0 H 
"I r 
English Russian Spanish German Others 
LANGUAGES 
'3)cUa^tj4naluMAi <^rUe/tfi/*^lcUio*vei*ul^^'teAenleUio*i' 
4.6 Form Wise Distribution 
The literature on the subject 'Brain Injury' has been published in 
many different forms such as, book, periodical, conference 
proceedings, meeting report, letter, news, survey, reviews of literature, 
patent, comment etc. The main objective of this analysis is to know the 
forms in which the literature on the subject 'Brain Injury' is being 
published. This study helps the information scientists/librarians in 
knowing the most productive form of literature on the subject. 
Analysis of collected data showed that literature on the subject 
'Brain Injury' was published in Eight different Forms as shown in table 
4.6, It is evident from the table that 1,562 items constituting 94.83% of 
the total data collected, were published in the form of periodical 
article. The next three positions were occupied by letter, editorial and 
conference proceeding with 37 (2.24%), 20(1.21%) and 20(1.21%) 
references respectively. It may be stated that articles published in 
journals are the most vital media of communication among scientists 
belonging to the subject 'Brain Injury'. 
TABLE 4.6 
FORM WISE DISTRIBUTION 
S. No. 
1 
2 
3 
4 
5 
6 
7 
8 
Rank 
1 
2 
3 
3 
4 
5 
5 
6 
Name of Forms 
Articles 
Letter 
Editorial 
Conference proceeding 
Comment 
Case Report 
Review Literature 
News 
Total 
Freq. 
1562 
37 
20 
20 
3 
2 
2 
1 
1647 
Freq, 
(%) 
94.83 
2.24 
1.21 
1.21 
0.18 
0.12 
0.12 
0.06 
99.99 
Cum. 
Freq, 
(%) 
94.83 
97.07 
98.28 
99.49 
99.67 
99.76 
99.91 
99.99 
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4.7 Ranking of Authors 
In every subject, there are a number of contributors. However, 
some of them are well known in a given field. It is, therefore, 
important to know the eminent scientists in the field of 'Brain Injury'. 
This information is equally useful for the librarians and researchers. 
Table 4.7 gives the name of authors with their individual 
contribution (i.e. number of papers). From the analysis it was found 
that 281 (17.06) items were written by single authors and 1366 (88.93) 
items were written by more than one i.e. multiple authors. This shows 
the present trends of research in which joint efforts are involved to 
complete a research work. It may be noted that save for multiple 
authors were not given for each items in Index Medicus. 
Although this study is not sufficient to yield the name of major 
contributors yet the present ranking list may be of considerable help to 
know the names of significant authors in the subject field of 'Brain 
Injury'. The names of first three most productive authors are, 
1. Armstead, WM (8 items) 
2. Kreutzer, J.S. (6 items) 
3. Beschoraer, R (4 items) 
TABLE 4.7 
RANKING OF AUTHORS 
S.No. 
1 
2 
3 
4 
5 
6 
Rank 
1 
2 
3 
3 
3 
3 
Name of Author 
Armstead, W.M. 
Kreutzer, J.S. 
Beschoraer, R. 
CS Kay, A. 
Glenn, M.B. 
Lewman, A. 
Frequency 
8 
6 
4 
4 
4 
4 
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7 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
3 
3 
3 
3 
3 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
4 
Meythaler, J.M. 
Sahuquiuo, J. 
Zafonte, RD 
MatsUSAhita, Y 
Acarin, L 
Bryant, RA 
Castejon, OJ 
Cliffon, GL 
Cruz, J 
Green, P 
Grundy, PL 
Dikmens 
Dumas, HM 
Kolakowsky-Hayura, SA 
Levin, HS 
Leoncarrion, J 
Huppl, PS 
Hutchinson, PJ 
Minnes, P 
Marklund, N 
Manguler, S 
Moore, T 
Soukup, J 
Vermeij, BH 
Verger, K 
Whyte, J 
Ricker, JH 
Engberg, AW 
Zhang, L 
4 
4 
4 
4 
4 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
3 
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36 1 
37 
38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 
49 
50 
51 
52 
53 
54 
55 
56 
57 
58 
59 
60 
61 
62 
63 
64 
4 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
Alexander, J 
Aibiki, M 
Ajtai, BM 
Abreu, BC 
Alessandri, B 
Arcinieyas, DB 
Anderson, VA 
Andrews, PJ 
Batchelor, PJ 
Belayer, L 
Biberthaler, P 
Biancnini, KJ 
Bhube, JE 
Bareyre, FM 
Bigler, ED 
Beaumont, A 
Bate, A J 
Bergsheider, M 
Bramlett, HM 
Calvanio, R 
Curtiss, G 
Cicerone, KD 
Coetzer, R 
Corrigan, JD 
Coplin, WM 
Cormio, M 
Cherington, M 
De Kruijk, JR 
Donders, J 
3 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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65 
66 
67 
68 
69 
70 
71 
72 
73 
74 
75 
76 
11 
78 
79 
80 
81 
82 
83 
84 
85 
86 
87 
88 
89 
90 
91 
92 
93 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
Ducharme, JM 
Dunham, CM 
Dunham, SR 
Davis, CN 
Gaetz, M 
Garnett, MR 
Greve, Kro 
Grocott, HP 
Gray, DS 
Grande, PO 
Ginsberg, MD 
Goldstein, FC 
Goldstein, FC 
Golding, EM 
Glass, TF 
Finnic, JW 
Hurley, SD 
Home, MR 
Hooper, SR 
Hoofien, D 
Hicks, RR 
Hawley, CA 
Hell Well, DJ 
Hawsmann, R 
Hausamann, R 
Ikeda, Y 
Jackson, RG 
Kochanek, PM 
Kornad, K 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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94 
95 
96 
97 
98 
99 
100 
101 
102 
103 
104 
105 
106 
107 
108 
109 
110 
111 
112 
113 
114 
115 
116 
117 
118 
119 
120 
121 
122 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
. 5 
5 
5 
5 
5 
5 
5 
5 
Kersel, DA 
Lenzlinger, PM 
Lee, JH 
Lu, D 
Marin-Padilla, M 
Mautes, AE 
Mataro, M 
Maas, AI 
Marion 
Mark Grat, CG 
MacMillan, CS 
Manmood, A 
Mecnoulam, R 
Mejla, Ro 
McPherson, KM 
McColl, M 
McCullagh, S 
McCrory, P 
McMillan, TM 
Moses, P 
Movesesyan, VA 
Moon, LD 
Narayan, RK 
Novack, TA 
Park, NW 
Peerdeman, SM 
Russell, TM 
Raable, A 
Rapoport, MJ 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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123 
124 
125 
126 
127 
128 
129 
130 
131 
132 
133 
134 
135 
136 
137 
138 
139 
140 
141 
142 
143 
144 
145 
146 
147 
148 
149 
180 
151 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
Reinert, M 
Scortz, KR 
Sohlberg, MM 
Snowalter, PE 
Statler, KD 
Stonning, CM 
Stand, PF 
Stover, JF 
Stater, KD 
Stone, JR 
Stoffel, M 
Siron, AL 
Singleton, RH 
Sinson, G 
Saliba, E 
Schwartz, M 
Schwarb, JM 
Schmidt, EA 
Soukup,J 
Strucnen, MA 
Schlund, MW 
Sanuquillo, J 
Singer, B 
Tan, H 
Thali MJ 
Ustun ME 
Vink, R 
Vuadens, P 
Vavilalr, MS 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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152 
153 
154 
156 
157 
158 
159 
160 
161 
162 
163 
164 
165 
166 
167 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
5 
Verma, A 
Vespa, PM 
Vanderplogy, RD 
Wtitefield, PC 
Wade, SL 
Woertyen, C 
Wright, P 
Xion, Y 
Yluisaken, M 
Yakovlen, AG 
Yan, HQ 
Zink, BJ 
Zhouf 
Zhang, J 
Zwienberg, M 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
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APPLICATION OF BIBLIOMETRIC LAWS 
After the analysis and interpretation of data the next step is the 
application of bibliometric laws on the analyzed data to check the 
validity of these laws. 
5.1 Bradford's Law of Scattering 
This law states that, if scientific periodicals are arranged in order 
of decreasing productivity of articles on a given subject that may be 
divided into a nucleus of periodicals more particularly devoted to the 
subject and several groups or zones containing the same number of 
articles as the nucleus when the number of periodicals in the nucleus 
and succeeding zones will be given as: 
l:n:n^ 
Where ' 1 ' is the number of periodicals in the nucleus and 'n ' is a 
multiplier by the help of table-1 Ranking of Periodicals, 407 
periodicals were divided into three zones according to their frequency 
of occurrence. 
In the first zone 9 periodicals carried 555 times, in second zone 
60 journals carried 559 items and the third zone consisted of 338 
journals carrying 533 items. 
The first zone is the nucleus zone as it contains 9 periodicals, 
followed by 60 journals in the second zone and 338 periodicals in the 
third zone. Number of permutations and combinations were tried to set 
data according to Bradford's law and it was found as such: 
l:n:n^ 
9:60:338 
60=54=9x6 (Approx.) 
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338s324=9x6x6 (Approx.) 
therefore, now the series is 
9:9x6:9x6x6 
on substituting, 6=n 
we get 
9:9n:9n^ 
i.e. l:n:n^ 
(where 1 is the number of periodicals in the nucleus and n is the 
multiplier) 
Hence Bradford law is proved scientifically. 
TABLE 5.1 
BRADFORD'S TABLE 
S.No. 
1 
2 
3 
4 
5 
6 
7 
No. of 
Journals 
1 
1 
1 
2 
1 
2 
1 
Commutative No. of 
Journals 
1 
2 
3 
5 
6 
8 
9 
No. of 
Items 
152 
115 
79 
82 
39 
60 
28 
Cumulative 
No. of Items 
152 
267 
346 
428 
467 
527 
555 
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Total 
8 
9 
10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
Total 
24 
25 
26 
27 
Total 
9 
2 
2 
1 
1 
2 
2 
2 
1 
3 
2 
1 
5 
10 
7 
6 
13 
60 
21 
33 
66 
218 
338 
Total 
11 
13 
14 
15 
17 
19 
21 
22 
25 
27 
28 
33 
43 
50 
56 
69 
Total 
90 
123 
189 
407 
Total 
555 
40 
38 
18 
17 
32 
30 
28 
13 
36 
22 
10 
45 
80 
49 
36 
65 
559 
84 
99 
132 
218 
533 
595 
633 
651 
668 
700 
730 
758 
771 
807 
829 
839 
884 
964 
1013 
1049 
1114 
1198 
1297 
1429 
1647 
The number of journals in the nucleus can be obtained by 
plotting f(r) and log n on semi logarithmic graph paper (a bibliograph), 
where f(r) is cumulative frequency and log 'n' is log of rank of 
journals as shown in the graph. This graph is drawn with the help of 
data analyzed and coupled in table 5.1. 
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The log value of 9 journals in the first zone is 0.9542 the log 
value of 60 journals in the second zone is 1.7781 and the log value of 
324 journals in the third zone is 2.5105. 
Taking log n on x-axis and number of items in each zone on y-
axis, a graph was plotted as shown. The bibliograph, thus obtained, is 
found to be, by and large, similar to Bradford's Bibliograph. As the 
graph begins as a rising curve API and continues as a straight line. The 
rising part of the graph represents the nucleus of high productive 
journals. The point Pi, P2 and P3 on the bibliograph are the boundaries 
of three equi-productive zones in which almost the same number of 
articles as the nucleus (represented by OYi=YiY2=Y2Y3) are derived 
from an increasingly larger number of journals (represented by OX1X2 
and X2X3). Thus the Bradford's law is proved. 
It may be interesting to note however, that the number of journal 
titles given in my studies is incidentally but approximately resembles 
that of given by S.C. Bradford. As shown below: 
Zone 
1 
2 
3 
No. of Journal titles 
9 
59 
258 
No. of Papers 
429 
499 
404 
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5.2 Lotka's Inverse Square Law 
The Lotka's Law states that the number of scientists who 
contribute 'n ' paper will be 1/n^  of those who contributed only one 
paper during the present analysis it was observed that 1,432 authors 
have contributed 1647 items out of 1,432 contributors, only 164 
authors have contributed more than one paper and rest 1268 authors 
have contributed only one paper each giving single contribution. 
However, according to Lotka's Law, single contributing should 
account for 60% of the total. 
Lotka's law was applied to know the number of scientists 
contributing 2 papers 3 papers and 4 papers respectively, as given 
below. 
5.2.1 Scientists Contributing Two Papers 
As we know that the number of authors contributing only one 
paper is 1268, the number of scientists contributing 2 papers may be 
calculated by the formula. 
No. of scientist contributing n pnrfr-;- ^o-^f ^ ^i^^^J^f^^o>^tributing\ paper 
r?-
On substituting, n=2 in the above formula 
No. of scientists contributing two papers = 1268/2^ =1268/4=317 
The number of scientists publishing 2 papers should be 317. 
However, an analysis of data from table 4.7 indicates that 129 authors 
have contributed 2 paper which is far less than the figure, obtained by 
applying Lotka's law. 
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5.2.2 Scientists Contributing Three Papers 
On substituting, n=3 in the formula we get 
No. of scientists contributing three papers =1268/3 
=140.88=141 
During the analysis it was found that only 25 authors have 
contributed 3 papers each, which is again far less than the calculated 
figure i.e. 141. 
5.2.3 Scientists Contributing Four Papers 
On substituting n=4 in the formula we get 
No. of scientists contributing 4 papers =1268/4^ 
= 1268/16=79.25 
The analysis of the actual data shows that only 8 authors have 
contributed 4 papers each, which is far less than the calculated figure 
i.e. 79.25. 
It may, there fore be concluded that the trends of research now a 
days have changed as compared to the period when Lotka's law was 
formulated. At present inter-disciplinary method of research are 
common and most of the articles are now written in joint authorship on 
the basis of the analysis of the present data, it is difficult to testify the 
validity of Lotka's law. 
5.3 Zipf's Law of Word Occurrences 
This law states that in a long textural matter if words are 
arranged in their decreasing order of frequency, then the rank of any 
given word of the text will be inversely proportional to the frequency 
of occurrence of the word i.e. 
ra 1/f (where 'r' is rank and T is frequency) 
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:. rf=c (where, c is constant) 
taking log on both the sides 
log(f)+log(r)=log c 
or log(f)+log(r)=c (where c is constant) 
To apply this law, the words (terms) were collected from the title 
of the articles and ranked according to their frequency of occurrence in 
decreasing order. Only those words occupying upto 133 times are given 
in the table 5.2. 
On the application of this law, it is found that log of frequency 
of occurrence of words when added to log of their rank, the results are 
almost same for each word. 
The log of frequency of three most potent words appeared in the 
titles 'Brain Injury' are given below: 
5.3.1. Word : Traumatic Brain Injury: 
Frequency : 420 
Rank : 1 
Log of frequency + log of rank 
Log 420+logl= 2.6020+0=2.6020 word 
5.3.2. Words Trauma 
390 
2 
Frequency 
Rank 
Log of frequency + log of rank 
Log=390+ log 2=2.5910+0.3010=2.8903 
5.3.3. Word : Brain 
Frequency : 295 
Rank : 3 
Log of frequency + log of rank 
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Log 295+log 3 
= 2.4698+0.4771 
= 2.9469 
Thus, it is proved that Zipfs law is valid even today. 
TABLE 5.2 
RANKING OF WORD OCCURENCE 
S.No. 
1 
2 
3 
4 
5 
6 
7 
Rank 
1 
2 
3 
4 
5 
6 
7 
Words 
Traumatic Brain Injury 
Trauma 
Brain Injury 
Neurotrauma 
Rehabilitation 
Head Injury 
Head Trauma 
Frequency 
420 
390 
295 
200 
150 
145 
135 
Log(c) 
2.9020 
2.8903 
2.9469 
2.9030 
2.8749 
2.9394 
2.9753 
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CONCLUSION AND IMPLICATIONS 
Bibliometric methods based on statistical analysis can be used 
for eliminating low-quality literature and to select a small portion of 
significant, reliable and relevant high quality publications. The 
analysis can be done by observation, measurement, and grouping. 
This study is conducted on the data collected from two volumes 
of Index Medicus (i.e.2001, 2002). 
The main objective of the bibliometric study is to know the 
leading countries, contributors, and form of the documents, language, 
and core journals etc. on the subject "Brain Injury", 
This whole study was conducted by using bibliometric 
techniques. After the collection of data from Index Medicus, it was 
analyzed and results were shown in the form of tables and graphs. 
Lastly Bibliometric laws were tested. 
The following are the major findings of the study. 
1. From the study, it is found that the journal titled 'Brain Injury' 
Published from U.S.A. is most productive, reporting 152 items 
i.e. 9.22% of the total literature, this is followed by 'Journal of 
Neurotrauma' published from U.S.A. with 115 items i.e. 6.98% 
of the total and 'The Journal Head Trauma and Rehabilitation' 
published from U.S.A. with 79 items i.e. 4.79% of the total 
literature. 
2. Subject wise distribution shows that 784 (47.63%) literature 
belong to the subject 'MS-Psychiatry and Neurology', 'MS-
Orthopedics and Traumatology' with 277 (16.81%)), 'Medical 
Sciences' with 162 (9.83%) items and so on. 
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3. The analysis of year wise distribution concludes that highest 
amount of documents were produced in the year 2001 with a 
total of 831(50.45) references on the subject 'Brain Injury'. The 
other productive years are 2000 and 2002 accounting for 
423(25.68) and 365(22.16) items respectively. This shows the 
current information published by Index Medicus. 
4. The language wise distribution shows that 94.23% of literature 
in the field 'Brain Injury' published in 'English language' 
whereas 05.77% literature is published in other languages. This 
study may be helpful in the provision of translation services in 
the information centers. 
5. The literature on the subject 'Brain Injury' was found to be 
published from 28 countries. USA is the leading country with 
1132 (68.73%) items of the total. This is followed by UK and 
Germany with 220 (13.35%) and 100 (6.07%) items respectively. 
6. The study regarding the form wise distribution of items 
concluded that the most of the literature on the subject was 
published in the form of articles, out of a total 1562 (94.83%) 
items published as Articles, the rest are followed by letters 
,editorials, conference proceedings etc. 
7. Author wise distribution shows that 281 (17.06%) items were 
contributed by single authors and 136 (88.93%) items were 
written by more than one authors. 
Three most productive authors in the field 'Brain Injury' are as 
follows 
1. Armstead, W.M. (8 items) 
2. Kreutzer, J.S. ( 6 items) 
3. Beschoraer, R. (4 items) 
77 
'^oncltt4i4>*t/ei*ul^iS^m^Uicalion^ 
While applying of bibliometric laws, on the collected data, its 
found that Bradford and Zipfs Laws still used. However Lotka's law 
could not be testified probably because of the changing trends of 
research now a days. 
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